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foreword 



Most of the large agencies within the Federal Government and many 
in State and local government either operate data processing centers or 
have a need for such services. Operational personnel within these agencies 
need to understand how to use these services with their capabilities and 
limitations. Both the operational personnel and the data processing per- 
sonnel need to learn to communicate effectively to make the greatest use 
of the service. The rapid proliferation of data processing in government 
as well as in the private sector of our economy has resulted in a severe 
shortage of qualified people in both sectors. 

This document is the report of a conference which was held with the 
purpose of addressing questions of who needs training, what kind of train- 
ing is required, what should be the nature of the training, and how it can 
be provided. Richard B. Otte, Research Associate with the Bureau of 
Research, played a key role in the conduct of this project and in the prep- 
aration of this document. 

This report is intended for the use of agencies interested in the problems 
which are suggested above. The final section of this report is a draft of a 
Request for Proposals that might be used to develop and procure an effec- 
tive training facility. 



Robert E. Pruitt, Acting Director 
Division of Comprehensive and Vocational 
Education Research 
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CHAPTER I 



introduction 



CONFERENCE OBJECTIVES 

A conference entitled “The Relationship of Automatic Data Processing 
Training Curriculum and Methodology in the Federal Government” was 
conducted in Washington, D.C., May 1 5 — 20_, 1967, by the Association for 
Educational Data Systems and sponsored by the United State' Office of 
Education. The conference objective was to determine recommendations 
for establishing an efficient Automatic Data Processing (ADP) training 
program utilizing new instructional methodologies. Since Federal agen- 
cies, such as the Office cf Education, Civil Service Commission, National 
Bureau of Standards, and the Bureau of the Budget, have an immediate 
and pressing need for defining curriculums and bodies of subject-matter 
knowledge required by computer systems analysts and manager users, 
the conference participants attempted to determine the training develop- 
ment goals for the two latter groups and to list in general terms the sub- 
ject matters which should be contained in training programs for them. 
In addition, and equally important, the participants tried to determine 
how multimedia courses could produce effective training results. 

The major portion of this report is directed to reporting the results of 
the conference in achieving these purposes. However, the major impact of 
the conference and of this report will come from the actions taken to ac- 
complish the recommendations outlined. Effective implementation with 
multimedia courses requires a pilot project to create and carry out an 
operable prototype training program. 

The pilot project and related subsequent activities would achieve these 
additional objectives : 

1. Devise a methodology to determine who needs tf*_aing in auto- 
matic data processing. 

2. Develop a sequential and modular array of curriculum segments 
which would give the student training only in those modules which 
he requires. This would avoid duplication and overlap prevalent in 
existing programs. 

3. Create a technique through which the practitioner or student 
could diagnose his own training needs. 



EVENTS LEADING TO THE CONFERENCE 

The need for new and innovative training programs has been under 
consideration for several years. In 1964, the U.S. Civil Service Commis- 
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sion released a report through the ILS. House of Representative, Post Office 
and Civil Service Committee titled “A Study of the Impact of Automation 
on Federal Employees.” Page 37 of the report {under Section V, Summary 
of Findings and Statements of Approved Actions) contains this reference 
to the establishment of a Joint Agency Commission: 

Joint Agency Commission action is being taken to prepare for the 
future, in addition to improved forecasting of changes: The Civil 
Service Commission is establishing machinery for continuous discus- 
sion and action with the agencies in all personnel management pro- 
gram areas affected by automation. Cognizance will be maintained 
of developments in automation technology and applications. Future 
problems will be identified and action taken to mitigate their effects, 
as early and as rapidly as possible. 

In a letter dated October 29, 1964, Irving Kator, Executive Vice Chair- 
man of the Civil Service Commission, referred to the establishment of an 
interagency advisory group, called the Committee on Automation and 
Manpower (IAG— 204) . Hugh W. Scott, Personnel Management Specialist, 
Bureau of Programs and Standards, was named Chairman of the Com- 
mittee. 

At the first meeting of IAG—204 on December 16, 1964, the stated pur- 
pose of this Committee was : 

*\ * . to provide a medium for executive branch collaboration on the 
personnel management and manpower aspects of automation in order 
to facilitate its utilization and to mitigate its adverse effects on per- 
sonnel. ADP will be the primary concern of the committee, but the 
effects of other types of automation will also be of concern to it.” 

Five task forces of I AG-204 were established in March 1965 to examine 
their assigned subject area in depth and to make appropriate recommen- 
dations. These task forces were designated as follows : 

Task Force L — The need for a special Civil Service examining pro- 
gram for computer specialists. (Seim McDonald, Census Bureau, 
Chairman. ) 

Task Force II. — Increased education of managers and key personnel 
in how the computer functions, its potential, and its shortcomings. 
(F^ed Dyer, Department of the Navy, Chairman.) 

Task Force IIL — Improving placement programs for displaced work- 
ers. (Chet Evans, Department of the Treasury, Chairman.) 

Task Force IV* — Establishment of governmentwide standards for 
projecting and reporting direct and indirect effects of automation 
on manpower requirements. (Leon Greenberg, Department of La- 
bor, Chainnan.) 
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Task Force V. — Keeping abreast of advances in automation technol- 
ogy and applications, and evaluating the extent and time of impact 
of the advances on personnel and manpower requirements. (How- 
ard Gammon, National Bureau of Standards, Chairman.) 

At about the same time (March 1965), an extremely important docu- 
ment, Senate Document 15, “Report to the President on the Management 
of Automatic Data Processing in the Federal Government,” was released. 
The report had been prepared by the Bureau of the Budget and submitted 
through the U.S. Senate Committee on Government Operations. Page 3 of 
this report refers to the personnel problems facing the Federal Govern- 
ment and makes specific reference to the Civil Service Commission study, 
previously mentioned. 

This report led to Circular No. A— 71, from the Executive Office of the 
President, Bureau of the Budget, dated March 6, 1965, defining the re- 
sponsibilities for the administration and management of automatic data 
processing activities. This document made the following recommenda- 
tions: 

The Civil Service Commission is responsible for providing executive 
branch-wide leadership and assistance in the personnel management 
and manpower aspects of automatic data processing. In this connec- 
tion, the Commission will foster programs designed to — 

(a) Staff automatic data processing activities effectively by, among 
other things, (1) formulating position classification and qualification 
standards, (2) developing necessary special recruiting techniques, (3) 
devising improved testing and selection services, and (4) stimulating 

„ ^nd coordinating necessary training. 

(b) Educate executives and other key personnel to achieve greater 
effectiveness in ADP management. 

(c) Anticipate and minimize, to the greatest practicable extent, any 
adverse effects of automatic data processing upon the people involved. 

(d) Provide a medium within the executive branch to focus and co- 
ordinate preparation for the future personnel management and man- 
power effects and requirements of automatic data processing. 

All of these documents indicate the importance of the work already 
begun by IAG-204, primarily through its task forces. 

One task force subgroup which examined identified areas of automa- 
tion advances was concerned with Programed Instruction and was chaired 
by Dr. Chester L. Guthrie, National Archives and Record Service. This 
subcommittee investigated the status of Computer Assisted Instruction 
(CAI) and its potential effect on the training of. Federal personnel in Auto- 
matic Data Processing (ADP). Conversations with Francis Keppel, Dr. 
R. Louis Bright, David Bushnell, Col. Gabriel' O’ Fiesh and others re- 
sulted in a decision to investigate programed instruction and computer 
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assisted instruction as a means of solving certain personnel training 
problems in ADP. 

This recommendation to the full Committee on Automation and Man- 
power was subsequently sent to the U.S. Civil Service Commission by Mr. 
Scott, Chairman of IAG— 204. After a number of meetings, Civil Service 
Commissioners, John Macy (Chairman), L. J. Andolsek, and Robert 
Hampton, authorized proceeding with the concept of CAI for ADP train- 
ing and assigned CSC responsibility to the Office of Career Development. 

Discussions for funding a program involving CAI training were then 
directed to the U.S. Office of Education. At this time, plans for a working 
conference were discussed. It was determined that such a conference might 
result in a request for a proposal (RFP) for a CAI system to train Federal 
employees in automatic data processing. 



CONFERENCE PARTICIPANTS 

The conferees, experts in CAI and ADP, included: 

Fifteen topical specialists in subject matter, curriculum and educa- 
tion, and educational media technology. 

Ten Federal Government officials concerned with the administration 
of ADP programs and associated training. 

Two major resource specialists in the field of programed instruction 
and CAI. 

Eighteen additional resource specialists, including top Federal Gov- 
ernment ADP executives, educational technology manufacturers, 
members of ADP training consulting firms, and ADP executives of 
industrial firms. A list of participants is contained in appendix I. 

Government officials whose efforts were particularly significant in the 
events leading up to the conference and in their leadership during its de- 
liberations included : 

Howard Gammon, National Bureau of Standards 
Chester Guthrie, National Archives 
Joseph Lowell, Civil Service Commission 
Richard Otte, Office of Education 
Hugh Scott, Civil Service Commission 



WHY ADP TRAINING? 

Estimates given by the Civil Service Commission, including the Presi- 
dential Task Force on Career Advancement, disclosed that two and a half 
million Federal employees need some kind of training either in new skills 
or in updating the skill areas in which they now work. Why, then, should 
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computer training be chosen as the subject of this conference? The answer 
is that ADP skills are among the most critical needs in both the govern- 
ment and private sectors. Since these skills are fundamentally the same in 
both sectors, training improvements developed by the Federal Govern- 
ment will have almost total transferability to industry. Furthermore, the 
innovative methodologies developed for ADP training can be utilized 
across a wide range of other subject-matter and skill areas. Thus, the re- 
sults of this conference could stimulate thinking and action that might 
have a major impact on all types of training, not just in ADP. 
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CHAPTER II 



the environment 
and need for 
ADP training 
and development 



IMPACT OF THE COMPUTER 

It is probably true that nothing since the industrial revolution has had 
so profound an impact on technology as the computer. Indeed, as John 
Eberhart of the National Bureau of Standards expressed it, “We are in 
the process of passing from an Industrial to a Systems Revolution re: the 
impact of technology on society . 51 Although the applications are somewhat 
different for government and industry, the implications are essentially 
the same. In industry, automation is used for production planning and 
process control; in the Federal Government it is used for information pro- 
cessing and communications networks. 

A report of the Senate Committee on Government Operations gives 
this description of the impact of the computer in the Federal Government: 

No single technological advance in recent years has contributed more 
to effectiveness and efficiency in Government operations than the de- 
velopment of electronic data processing equipment. Most of the im- 
portant advances that have been made in such diverse fields as space 
exploration, research of all types, weather forecasting, and atomic 
energy would not have been possible without the computer. In the 
field of large-scale clerical operations such as insurance processing, 
checkwriting, and the tax system, the computer has mateiially as- 
sisted in producing major economies. Furthermore the computer is 
becoming increasingly useful to managers in solving complex prob- 
lems involving interrelated types of information. The most notable 
of these have been in the military areas and in supply management. 

. . . the impressive advantages to the Government alreac.y achieved 
through automatic data processing (ADP) are but steppingstones to 
the future . 1 

In industry, advances are equally spectacular. With the proliferation of 
products in the automobile industry, for example, processing paperwork 
by the former manual systems method would require as many employees 
as the industry now uses for both production and management. 

1 U. S. Senate, Committee on Government Operations. The Management of Auto- 
matic Data Processing in the Federal Government. 89th Congress, 1st Session, March 
4, 1965. 



The extent to which better applications and improvements can be made 
with computers appears to be limited only by the availability of trained 
people. The Presidential Task Force on Career Advancement discusses the 
need for training people in ADP as follows: 

Without question, the single most critical problem in ADP training 
is the need f or understanding and support by top management 
j and 

The second most important problem in ADP training is the acute 
shortage of ADP personnel. 2 



GROWTH OF COMPUTERS AND 
COMPUTER APPLICATIONS 

Technology lias been changing so rapidly that it is difficult to predict 
the future applications of computers. What is the yardstick of measure- 
ment? To say that installations have grown from 1,000 in 1955 to an esti- 
mated 50,000 in 1970, (the American Federation of Information Process- 
ing Societies (AFIPS) estimate) 3 is meaningless unless consideration is 
also given to the fantastic increase in capacity, for example, 1,000 to 1 re- 
duction in cost to perform calculations. By any measure, the a f, ual and 
predicted growth is phenomenal. 

According to the AFIPS study, the actual 1965 and estimated 1970 
installations and the impact on manpower needs may be summarized 
thus: 





1965 


1970 


Total installations 


30,000 


50,000 


Systems analysts 


60,000 


200,000 


Programers 


60,000 


200,000- 


Operators 


43,000 


80,000 



The impact of computers in the Federal Government is difficult to 
assess because of the large amount of government work done by outside 
contractors. Within the Federal Government, expenditures on hardware 
and software alone during th^ 3 most recent fiscal years averaged $840 
million per year. The growing share of the expenditures devoted to soft- 
ware (42 percent in fiscal year 1964 to 51 percent in fiscal year 1966) has 
definite implications for personnel needs. 

No precise measure of the impact of computers in industry is immedi- 
ately available. However, it is expected that computer usage in industry 
and government will expand rapidly in the next few years. 

In education, the President’s Science Advisory Committee stated that 
“After growing wildly for years, the field of computing now appears to be 

2 National Bureau of Standards, Training for Automation and Information Pro- 
cessing in the Federal Service. October 1966. 

3 White House, President’s Science Advisory Committee, Computers in Higher 
. Education , The White House, February 1967, p. 58. 
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approaching its infancy” In 1965, the capital value of college and univer- 
sity computers was 1/26 of the U.S. total, and the cost of computers used 
in instruction, 1/220 of this total. Annual expenditures by 1971-72 will 
amount to about $400 million if the recommended level of usage is at- 
tained. The implications for training in all sectors is evident. 



THE ROLE OF THE FEDERAL GOVERNMENT 
IN ADP TRAINING 

Aside from the Federal Government’s vast expenditures in education 
and its interest in training at all levels, there are other reasons for Federal 
interest in ADP training. First, there is tremendous need for trained per- 
sonnel within government, present and future, as this report will show. 
Second, government is in serious competition with industr and other 
users of computers for ADP personnel. Efforts directed to trai ng the uni- 
verse of ADP personnel will relieve the shortage and turnCw.r in govern- 
ment. Finally, by developing improved methods and technology for ADP 
training, the government will help to solve problems of education and 
training in other areas. 



CHAPTER III 



automatic data 
processing personnel 
needs in the 
federal government 



During the conference, participants collected and analyzed information 
concerning the tasks and skills of systems analysts including staffing needs, 
input sources, and training needs. This section reports on ADP personnel 
needs Ln the Federal Government. Subsequent sections look at the broader 
national need and at related curriculum and technology. 

THE SYSTEMS ANALYST- 
RESPONSIBILITIES AND DUTIES 

The Civil Service Commission recently established the following position 
description for Computer Systems Analyst (GS 9—12). This was used as the 
starting point for the conference. 

Computer Systems Analysts develop basic plans or “computer applica- 
tions” by which subject-matter processes can be organized and accom- 
plished by computer methods. They require a comprehensive under- 
standing and analysis of subject-matter work processes, actions, criteria, 
as well as supporting controls, reports, documentation, etc., involved in 
the function to be automated. Also essential is the ability to devise 
procedures, to develop methods for generating and processing data, 
and to integrate these into data processing systems and plans. Typically, 
specific assignments may include; Feasibility or “profit- ability” 
studies; the development of detailed systems logic charts and dia- 
grams; the development of data reduction and coding instructions, 
dictionaries, data banks, and the like. In addition, these positions re- 
quire a substantial knowledge of computer capabilities and processes, 
and a basic understanding of programming principles and methods. 
They analyze and organize subject-matter work processes and functions 
so that they can be converted into workable computer programs and 
routines. Furthermore, systems analysts must be able to foresee some 
of the specific problems posed in the subsequent programming pro- 
cesses required, as well as some of the possible solutions. 

This definition is in terms of output or end product. It reflects the typical 
limitation in job descriptions. What is needed to develop curriculums is 
information about what the systems analyst should learn to permit him to 
bring the desired skills to the work situation. 
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Although the conferees generally agreed that this description repre- 
sented the job of a systems analyst, some felt that the depth of skills infer- 
red by the position description was greater than the supply of personnel 
which could be hired or retained at that grade level. Reflecting this feeling, 
one participant commented that “this description is for a much heavier 
person . . . consequently, persons doing systems work are frequently occupy- 
ing other positions and higher grades. 13 

A slightly different concept of the systems analyst’s job was expressed by 
a number of Federal agency executives and consulting firms engaged in 
systems training. They summarized the system analyst’s job as being con- 
cerned with logical problem-solving and designing as expressed in the fol- 
lowing comments : 

An understanding of the intellectual tools capable of being used to 
look at the relationships between complex activities. 

Probe and evaluate objectives. Determine best methods for achieve- 
ment. Design systems to accomplish and follow up to assure conform- 
ance. 

Find the simplest ways of taking each objective in implementing a 
program and devising the methods and procedures that would attain 
the end result forecast. 

Plan, factfind, analyze, determine findings, develop general systems 
design and documentation and oversee implementation. 

Design of workable problem solutions for users. 

Plan and design information systems in cooperation with various user 
groups in an organization deeply involved in implementation. 

To take a logical approach to improvement of the system of the organ- 
ization. 

Perhaps the most significant statement was the one developed at the end 
of the conference which defined the objective of the system analyst’s train- 
ing as follows: 

To provide those individuals who have adequate background in com- 
puter programing with the knowledge and skills necessary to contri- 
bute, meaningfully to all basic phases of a systems project under com- 
petent technical supervision. 

All of these opinions of the systems analyst’s responsibilities were taken 
into account in developing curriculum recommendations for the training 
program. 



THE NEED FOR SYSTEMS ANALYSTS 

The current and future shortage of systems analyUi was reinforced in dis- 
cussion at the conference. The 1966 Presidential Task Force on Career Ad- 
vancement listed the acute’ shortage of ADP personnel as a critical pro- 



blern second only to the need for understanding and support by top man- 
agement. This shortage was attributed to the increasing numbers of installa- 
tions and uses to which data processing has been applied. Current recruit- 
ment and salary structures place the government in an inferior competi- 
tive position in securing and retaining the services of topflight systems 
analysts. Turnover was determined to be over 18 percent. This same report 
estimated the current shortage of systems analysts in the United States 
at 35,000 and the projected 1970 shortage as 130,000. 

It is difficult to determine exactly the on-board count and future need 
for systems analysts in the Federal Government because: (1) duties of sys- 
tems analysts are being performed by other personnel, (2) there are dis- 
crepancies between military and civilian job descriptions, (3) large num- 
bers of systems analysts working for contractors are not accounted for in- 
dividually, and (4) agency sharing of systems analysts makes individual 
count difficult. The degree of shortage is suggested by one medium-sized 
agency’s statement that it had 45 vacancies out of a total of 181 authorized 
positions. 

On the basis of available information, the conferees made the following 
quantitative estimates of systems analysts and related personnel needed by 
1970: 

Number of systems analysts needing training in government 

1. Direct, full involvement and needing full training 

Systems analysts and senior programers performing system analysis 



activities 1 8,000 

Management analysts who need to be fully trained in system 

analysis procedures 9,000 

Total "27,000 

2. Closely related personnel who need considerable training 

Subject-matter specialists oriented to, and participating in, 

system analysis 30,000 

Administrative officials in responsible staff positions who require 

some .knowledge of system analysis procedures 30,000 

Total “60,000 

Number of system analysts in industry 

Available system analysts (1966) 60,000 

Additional analysts needed (1966) : 35,000 

Total 95,000 

Other related occupations needing considerable training in system 

analysis (1966) 200,000 

Total 295,000 

Projected estimated needs for analysts by 1970 200,000 

Projected estimates for other related occupations by 1970 300,000 

Total 500,000 

Turnover of personnel in government _ 

j Percent 

j From one systems analyst job to another (change of agencies) 16.0 

! Leaving government 2.2 

Hires from outside government 27.0 

0 11 
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Estimate of new input to the “ profession 33 

System analysts and senior programers expected to do systems 

analysis work 3,000 per annum 

(system analysts, 2,000 per annum) 

Extent of training needed for updating 

All system analysts need for intensive updating a year 5 days 

Existing system analysts needs (other than updating) 

Programer background only 

General management principles and methods 6 weeks 

General management analysts background only 

Basic mathematics 4 weeks 

Operational instruction in a basic programing convention 4 weeks 



SOURCES OF INPUT 

TO SYSTEMS ANALYST MANPOWER 

Conferees also studied the major sources of input to the supply of sys- 
tems analysts in the Federal Government to recommend subject matter for 
a training program. Although no quantitative measures could be deter- 
mined, there was general consensus that the sources, in order of magnitude, 
were: (1) Programers from other jobs, (2) college hires, (3) technicians, 
operators, and methods analysts from related systems jobs, and (4) subject- 
matter personnel. 



THE MANAGER IN THE FEDERAL GOVERNMENT 

In stating the need for managerial training, the Presidential Task Force 
on Career Advancement wrote: 

Without question, the single most critical problem in ADP training 
is the need for understanding and support by top management . . . . 
Although confirming data are not available to support the point, it 
is strongly believed that as many as 30 percent of upper level Federal 
Government managers and long service career employees do not under- 
stand, or even fear, the advent of ADP operations in their areas. 

Parallel to the need for top management understanding and support 
is familiarization training for middle management and staff per- 
sonnel. 

Conference participants unanimously agreed that most managers need 
to be familiar with computers. They also were in agreement about what and 
how the manager should learn. This is not surprising in view of the existing 
and projected application of computers in government operations. Man- 
agers need to know computers as users. They also need to know about com- 
puters in order to close the “gap” between automatic data processing per- 
sonnel and management, a gap that unquestionably is costly in terms of time, 
proficiency, and utilization of computer capability. 
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The conferees also felt that manager users constituted a vital and large 
group of potential candidates for a training familiarization program. How- 
ever, it was difficult to estimate the exact number of people needing train- 
ing for the following reasons : 

1. The impending retirement of a large percentage of Federal Gov- 
ernment managers. (According to one estimate, 70 percent in grades 
11-16 would retire in 2 years.) The question arises as to what extent, 
if any, these persons should be trained. 

2. The extent to which agency chief executives understand, appre- 
ciate, and would permit or encourage agency employees to attend 
ADP familiarization or training programs. 

3. The extent to which ADP development programs should be di- 
rected to specific subject-matter content or peculiar agency uses rath- 
er than a general overall familiarization program. 

TRAINING NEEDS 

In spite of the difficulty of forecasting the need for managerial training 
and development, the conferees were in agreement that an enormous train- 
ing need existed. An examination of the following data which was a 
consensus of the thinking of the conference provides a measure of this 
need. 

The number of managers needing ADP training in the Federal Govern- 



ment was estimated as follow's: 

Heads of agencies 120 

Top staff in agencies 1,200 

Program officers 4,000 

Managers with program officers 20,000 

Field equivalents (grades GS 14-18) 75,000 

Total 100,320 



These figures equal 3.3 percent of the total Federal work force and they 
apply to positions from agency director through lower middle manage- 
ment. Military officer personnel in managerial positions are also included 
in these figures. Training for one-third of the above personnel was con- 
sidered urgent, with training for the remainder highly desirable. 

The following figures show the number needing training: 

Federal employment, grades GS-15 and above, (and equivalent 



pay scales) 32,691 

Field GS-14’s having substantial responsibilities 25,000 

Military performing executive duties 35,000 

Total 92,691 



The conferees also agreed that a number of GS— 14’s in the Washington 
area probably also should receive managerial ADP training because they 
are ready for promotion. Possibly 5,000 to 8,000 persons would be in this 
category. 



On the whole, conference deliberations reaffirmed the conclusion that a 
training development gap of serious proportions exists in the Federal 
Government. Existing training organizations, such as Civil Service Com- 
mission, Department of Defense Chief of Information, ADP Management 
Training Center, do an excellent job but at current training rates are not 
meeting attrition losses . 1 



I 



i. 



f 



f 



* 



( 







1 Presidential Task Force on Career Advancement, Training for Automation and 
Information Processing in the Federal Service (Project E: Training for Specializa- 
tion) National Bureau of Standards, October 1966. 
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training needs 
in industry 
and in 
higher education 



ADP TRAINING IN INDUSTRY 

Industry, like government, faces the same general problems of providing 
adequate training for its ADP personnel and for management users. The 
problem in industry is simpler than in government for these reasons: 

1. In any industry or company, products or services are specialized. 
Consequently, ADP problems to which training is directed can be 
more narrow in scope. Moreover, this type of instruction lends more 
to the on-the-job training. 

2. Systems analysts generally come better prepared because they are 
recruited from other companies and from colleges. 

Even though the industrial environment is less complex, industry in 
general and the computer industry in particular are witnessing an “edu- 
cational explosion.” Between 1965-67, there was a 58 percent increase in 
ADP “in-house” training programs. 1 Equally as important is the increas- 
ing attention given by top management, including company presidents, to 
ADP training. 

Because of the wide variations in the nature and needs of individual 
firms, no “typical” training program could be identified for systems ana- 
lysts, The ADP training needs for managerial personnel are more clearly 
defined. Despite considerable variation in the source of managerial ADP 
training and the time devoted to it* some common elements of subject 
matter do emerge. These include: 

Information systems, including concepts, components, and functions. 
How a computer operates, including operation of system components, 
input-output devices. 

Programing and software, including practice in operating programs. 
Planning, including costs, feasibility studies, scheduling. 
Implementation, including systems design, conversion, and new ap- 
plications. 

Personnel and organization, including impact. 

Role of management, including support and management uses. 

1 Farr, Robert N. t “EDP Education and the Objectives of Management,” Systems, 
April 1967, p. 13. An issue devoted to ADP training. 
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